Demonstration of [125I]VIP binding sites and effects of VIP on cAMP-formation in rat insulinoma (RINm5F and RIN14B) cells.
Vasoactive intestinal polypeptide (VIP)-immunoreactive nerves have been demonstrated in close association with the islets of Langerhans, and VIP has been shown to stimulate insulin and somatostatin secretion. Using [125I]VIP and membranes prepared from rat insulinoma (RIN) cells, i.e., the subclones m5F (m5F; mainly insulin-secreting) and 14B (14B; mainly somatostatin-secreting), it was found that VIP (10(-10)-10(-7) M) competitively inhibited the binding of [125I]VIP. A single class of high affinity binding sites with Kd values of 0.40 +/- 0.06 nM and 0.36 +/- 0.08 nM for m5F and 14B, respectively, with a corresponding number of binding sites (Bmax) of 163 +/- 20 and 254 +/- 51 fmol/mg protein was observed. The rank order of potency in inhibiting [125I]VIP binding was in both cell lines: VIP greater than helodermin greater than pituitary adenylate cyclase activating polypeptide 1-27 (PACAP27) greater than peptide histidine isoleucine (PHI) greater than secretin. VIP caused a dose-dependent increase in cAMP-formation in both m5F and 14B cell membranes with EC50 values of 3.0 and 3.5 nM, respectively, but VIP (1.10(-9)-3.10(-6) M) had no effect on insulin secretion (over 2 h) from the m5F cells. Thus, the data suggest that the VIP-receptors in these neoplastic rat cell lines, despite an apparent coupling to adenylate cyclase activity, seem to be functionally uncoupled to an effect on insulin secretion following an acute exposure to VIP.